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Short Summary 
 
The HarWin (Harvesting solar energy with multifunctional glass-polymer windows) FP7 project 
focuses on the development of innovative windows and their integration in buildings. These 
innovative windows aim at improving significantly the energy efficiency of windows and buildings 
and performing environmentally well on a life cycle base. The improvements are based on reduced 
material usage and weight, reduced thermal conductivity and energy consumption and hence, 
reduced environmental life cycle impacts. The innovation lays in the integration in the window of 
intelligent phase changing materials and novel glass-polymer composites with wavelength 
management capability. As windows are multi-component and multi-functional systems, an 
appropriate Life Cycle Environmental Assessment (LCEA) method is needed. Based on an 
evaluation of best available methods and tools for LCEA an adapted method for windows is 
proposed. This paper furthermore discusses how the method proposed can be used efficiently 
during the development process of the innovative window. 
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1. Extended abstract 
 
The innovative windows developed within the context of the HarWin project will not only have 
additional technical, functional and energetic functionalities, but they will also present an overall 
improved environmental performance over their life cycle. For this purpose, a life cycle 
environmental assessment (LCEA) method is required which could be used during the 
development phase of the innovative multi-purpose window. Several methods are available which 
could be used within the context of HarWin. Four methods were analysed: the EN 15804:2012 
standard [1], the Product Environmental Footprint (PEF) method [1], the Methodology for 
Ecodesign of Energy-related Products (MEErP) [3] and the Resource Efficiency Assessment of 
Products (REAPro) method [4]. The ISO 14040 and ISO 14044 standards on Life Cycle 
Assessment were moreover considered as general framework [5], [6]. 
 
The four above-mentioned methods were analysed in terms of: 
 • life cycle approach (to avoid burden shifting across product life cycle stages); 
• multi-criteria approach (to avoid burden shifting across environmental impact categories); 
• alignment with the International Life Cycle Data System (ILCD) recommendations [7]; 
• allowing for consistent design decisions; 
• transparency; 
• data quality requirements (as a prerequisite for good quality results); 
• covering durability, recyclability, reusability, recoverability issues. 
 
Based on the analysis, a hybrid method is proposed for the HarWin project combining the 
strengths of each of the methods analysed. The most important characteristics of the proposed 
LCEA HARWIN method are the following (referring to the original method for each specific feature): • the method is life cycle based: it considers the life cycle of the window from extraction of 
resources to end-of-life treatment, through the use stage (carefully addressing the energy 
consumption for heating, cooling, lighting with particular attention to determining the part to 
be assigned to the windows) (ISO 14040 and ISO 14044); 
• the method comprises a multi-criteria environmental impact assessment in line with the PEF 
method. Additional environmental information is moreover proposed for four impact 
categories so that EPDs can easily be developed (PEF method and EN 15804:2012); 
• the method includes indicators of material efficiency (REAPro method); 
• the method is based on an iterative assessment process (PEF method) which allows a: 
• screening assessment (based on generic data); 
• detailed assessment (based on specific data and revised building and window models); 
• final assessment (based on final specific data and final building and window models); 
• the method consists of a comparison of the developed innovative window with a base case 
window and BAT window (MEErP methodology); 
• the method allows to draw conclusions on the macro-scale (i.e. Europe) based on the results 
obtained at the product level (MEErP methodology). 
 
The proposed LCEAHarWin method will be applied to state of the art windows and during the design 
process of the innovative windows. In particular the LCEAHarWin method will be applied during the 
four main phases of the development process of the innovative windows: the planning phase; the 
conceptual design phase; the detailed design phase/Testing/Prototyping and for the closure of the 
project to analyse global performances so that they can be communicated and further 
developments can be identified. 
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